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(57) Abstract: AbstractThe 
invention provides a puncturing 
guide (1, 16) for guiding a 
puncturing needle into a target 
site within the body of a patient. 
The puncturing guide (1, 16) 
comprises a base plate (2, 17), a 
needle guide (3, 18), a retainer (4, 
19) for securing the needle guide 
(3, 18) to the base plate (2, 17), 
a first segment (7, 20) of a first 

semisphere, a second segment (8, 21) of a second semi-sphere, and a needle guide (3, 18) attached to the second segment (8, 21). 
During a positioning operation, the second segment (8, 21) slides on the first segment (7, 20), so that the needle guide (3, 18) is 
movable around the center of the first semi-sphere, which is in level with the underside of the base plate (2, 17), thereby providing 
the possibility to position the tip of a puncturing needle at a puncturing point on the patient's skin and then, in a separate operation, 
set the entrance angle of the puncturing needle without changing its entrance point. 
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Title 

Guide for a medical device 
Field of the invention 

5 

The present invention relates generally to a guide for guiding a medical 
instrument to a target site within a patient's body, and more particularly to a 
puncturing guide for guiding a puncturing instrument, e.g. a biopsy 
instrument, to a target site, the position of which has been determined by 
10 means of computerized tomography (CT), magnetic resonance imaging (MRI), 
ultra sound or the like. 

Background of the invention 

CT is used to provide doctors with a cross-sectional picture of a patient's 
15 internal organs and tissues; and if a puncturing operation is to be 

performed, the CT-scanner provides the doctor with image data from which 
the doctor determines the puncturing position, the direction and the depth 
for a puncturing device so as to reach the target site. In some cases, the 
puncturing device is manipulated without employing any device for guiding 
20 the puncturing needle, but often some kind of guiding device is used. 

A variety of guides employed to properly position a medical instrument 
within the body of a patient are known in the state of the art. US-4,733,66 1 
discloses a handheld guidance device for use in conjunction with a CT 

25 scanner. This guidance device comprises a base including a bubble level and 
a needle support arm pivotally secured to the base, and a cooperating 
protractor indicates the relative angular relationship between the needle 
support arm and the base. Needle guides are provided on the support arm 
for slidingly supporting a catheter at a desired angle as the catheter is 

30 inserted into the body of the patient. With this device, the direction to the 
target site has to be set with two separate operations, one that adjusts the 
elevation angle of the support arm and one that rotates the guidance device. 

In US 5,263,956 is shown a ball joint for holding a neurosurgery tool in a 
35 predetermined orientation relative to a patient's skull. The ball joint, which 
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is provided with a bore, is rotatably positioned in a socket formed in a plate, 
and a neurosurgery tool can be positioned in the bore to extend through the 
bore into the patient's brain. Set screws are provided to hold the 
neurosurgery tool stationary relative the bore of the ball and to hold the ball 
5 stationary relative the plate. A retainer ring holds the ball against the plate. 
The bottom of the plate is provided with spikes for gripping the skull. 

In DE-19, 808,220 Al is shown another guiding device. This guiding device 
comprises an attachment plate and a ball joint for guiding a needle. The 
10 bottom side of the attachment plate is provided with an adhesive, so that the 
guiding device can be securely positioned on a patient's skin. The ball joint 
is provided with a clamping means, which allows the needle to be positioned 
in a continuously variable spatial direction. 

15 US-3, 02 1,842 discloses a similar guiding device that also comprises a ball 
joint, which in this case is provided with a pinion. With the pinion, the ball 
can be turned in a socket through a wide range of angles. 

A common feature of the devices known in the state of the art is that the 
20 point of entrance for a puncturing device, e.g. puncturing needle or a biopsy 
needle, through a patient's skin varies with the entrance angle, or, with 
other words, the rotation centre of the directional adjusting means is not 
located at the entrance point. This means that it is not possible to position 
the distal tip of a puncturing device at the puncturing point in a first 
25 operation and then, in a second operation, set the entrance angle of the 
puncturing device without changing the entrance point of the puncturing 
device. In some applications this is a considerable disadvantage, as will be 
described below. 

30 The object of the present invention is to refute the above-identified drawback 
with known devices in the art of puncturing guidance. 

Summary of the invention 

35 
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The above-mentioned object is achieved by the present invention by a device 
and a method according to the independent claims. 

Preferred embodiments are set forth in the dependent claims. 

5 

Thus, the object is achieved by arranging a puncturing guide having 
provided with a needle guide that is movable around a point that coincides 
with the defined puncturing entrance point of a puncturing device, e.g. a 
biopsy needle. With such a puncturing guide, the tip of the puncturing 
10 device may be positioned at the puncturing point in a first operation and, in 
a subsequent operation, the entrance angle can be set without moving the 
position of the needle tip. 

In one embodiment, the puncturing guide according to the present invention 

1 5 comprises a base plate having a flat bottom and being provided with three 
flat legs for attachment on a patient's skin, a tubular needle guide, in which 
a puncturing needle is to be inserted, and a retainer, which secures the 
needle guide to the base plate by means of a bayonet coupling. In the center 
of the base plate, a first semi-sphere is provided, and a bore extends from 

20 the top of the semi-sphere to the bottom of the base plate. The outer radius 
of this first semi- sphere is the same as the inner radius of a segment of a 
second semi-sphere being provided on the shaft of the needle guide. During 
an angle adjusting operation, the segment of the second semi-sphere slides 
on the first semi- sphere, with the tubular needle guide pointing at an object 

25 beneath the base plate through the bore in the first semi- sphere. For this 
puncturing guide, the centre of the first semi-sphere constitutes the 
rotational centre of the needle guide, and it is therefore possible to position 
the tip of a puncturing needle at a puncturing point located at a patient's 
skin and then set the entrance angle of the puncturing needle without 

30 changing its entrance point. 

Brief description of the drawings 

35 Fig. 1 illustrates a first embodiment of a puncturing guide according to the 
present invention in a disassembled state. 
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Fig. 2 illustrates the puncturing guide of Fig. 1 in an assembled state. 
Fig. 3 shows the cross-section of the puncturing guide according to Fig. 2. 

5 

Fig. 4 illustrates schematically a target site embodied in tissue within the 
body of a patient. 

Fig. 5 illustrates schematically the first step in an alignment operation in 
10 which a puncturing guide according to the present invention is employed. 

Fig. 6 illustrates schematically the second step in the alignment operation. 

Fig. 7 illustrates schematically the third step in the alignment operation. 

15 

Fig. 8 illustrates schematically the first step in a puncturing operation 
following the alignment operation. 

Fig. 9 illustrates schematically the second step in the puncturing operation. 

20 

Fig. 10 illustrates a second embodiment of a puncturing guide according to 
the present invention in a first orientation. 

Fig. 1 1 illustrates the puncturing guide of Fig. 10 in a second orientation. 

25 

Description of the invention 

A first embodiment of a puncturing guide according to the present invention 
30 will be described in conjunction with Fig. 1 to Fig. 3. In Fig. 1 is shown a 
puncturing guide 1 in a disassembled state. The puncturing guide 1 
comprises basically a base plate 2, a tubular needle guide 3 and a retainer 4. 
The base plate 2, in turn, comprises a central, ring-shaped member 5 and 
flat legs 6, e.g. three, the undersides of which preferably are provided with a 
35 suitable adhesive for attachment to a patient's skin. On the central part of 
the ring-shaped member 5, a first sliding surface in the form of a first 
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segment 7 of a first semi-sphere is provided. In the center of this first semi- 
sphere, a bore is formed, which extends from the top of the semi-sphere to 
bottom of the base plate 2. The outer radius of this first semi-sphere is the 
same as the inner radius of a second sliding surface in the form of a second 
5 segment 8 of second semi- sphere, which is provided on the shaft of the 
needle guide 3. In this preferred embodiment, the distance between the 
distal end of the needle guide 3 and the second segment 8 is equal to the 
outer radius of the first semi-sphere. The lower part of the retainer 4 is ring- 
shaped, while its upper part has been enlarged to a triangular shape, 

10 thereby providing a better grip for a user. The lower inside of the retainer 4 
is chamfered (as is best seen in Fig. 3), with the chamfering corresponding to 
the outer curvature of the second segment 8 of the second semi- sphere. The 
upper inside of the hollow retainer 4 is also chamfered and narrows 
downwards to a diameter that is less than the diameter of the second 

15 segment 8. The retainer 4 is thereby provided with an internal waist. The 
outside of the lower ring-shaped part of the retainer 4 is provided with 
projections 9, which fit into grooves in the inside of the ring-shaped member 
5, thereby providing a bayonet coupling between the base plate 2 and the 
retainer 4. 

20 

Fig. 2 illustrates the puncturing guide 1 in an assembled state. Here, the 
needle guide 3 is secured to the base plate 2 by the retainer 4, whose 
chamfered lower inside presses the inside of the second segment 8 (not 
visible in the figure) into contact with the first segment 7 (not visible in the 

25 figure). In this state, the distal end of the needle guide 3 is in level with the 
flat underside of the base plate 2. As mentioned before, the center of the first 
semi-sphere constitutes the rotational center of the needle guide 3, and 
since the center of the first semi-sphere is located at the bottom of the base 
plate 2, the needle guide 3 rotates around a point located at the surface of 

30 an object, such as the skin of a patient, to which the base plate 2 of the 

puncturing guide 1 has been attached. This means that a puncturing needle 
(e.g. biopsy needle) inserted into the needle guide 3 can be positioned in 
different directions without changing the entrance point through a patent's 
skin for the distal tip of this needle. As will be described in more detail 

35 below, during the directional positioning of the needle guide 3, the retainer 4 
does not fixedly lock the needle guide 3 to the base plate 2, i.e. the bayonet 
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coupling is not fully tightened, so the second segment 8 can slide on the first 
segment 7. 

The cross-section of the puncturing guide 1 is shown in Fig. 3. As can be 
5 seen in the figure, the projections 9 on the outside of the ring-shaped part of 
the retainer 4 are in engagement with corresponding grooves in the inside of 
the ring-shaped member 5, thereby providing a bayonet coupling between 
the retainer 4 and the base plate 2. It should also be noted that the 
chamfered lower inside of the retainer 4 is in contact with the upper side of 

10 the second segment 8 and that the underside of the second segment 8 is in 
contact with the first segment 7. When the bayonet coupling is not fully 
tightened, the second segment 8 can slide on the first segment 7, and the 
needle guide can be positioned in any angular direction within a certain 
angular interval, as will be explained below. When the bayonet coupling is 

15 tightened, the needle guide 3 is locked in a fixed position by the friction 
between the first segment 7 and the second segment 8 and by the friction 
between the second segment 8 and the chamfered inside of the retainer 4. 
Further, the special advantage of the puncturing guide 1 should also be 
recognized from Fig. 3. Due to the fact that the second segment 8 slides on 

20 the first segment 7, the needle guide 3 rotates around the center point of the 
first semi-sphere, which in use is located at a patient's skin, so that the 
entrance point for the distal tip of a needle inserted in the needle guide 3 
remains essentially the same irrespective of the angular orientation of the 
needle guide 3. 

25 

Before describing an example of how the puncturing guide according to the 
present invention may be used in conjunction with a laser, or any suitable 
alignment equipment, to guide a puncturing needle into a target site within a 
patient's body, a few remarks can be made regarding the puncturing guide 1 

30 described with reference to Fig. 1 to Fig. 3. As should be clear from Fig. 3, 

the chamfering of the lower inside of the retainer 4 corresponds preferably to 
the outer radius of the second segment 8, thereby providing a secure locking 
for the needle guide 3 between the base plate 2 and the retainer 4. Further, 
as mentioned above, the needle guide 3 can assume any angular orientation 

35 within a certain angular interval. In particular from Fig. 3 it should be clear 
that this angular interval is determined by the diameter of the bore through 
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the first semi-sphere provided in the center of the ring-shaped member 5 as 
well as by the size of the second segment 8 provided on the shaft of the 
needle guide 3. In this first embodiment of a puncturing guide, the needle 
guide 3 is locked by means of a bayonet coupling between the base plate 2 
5 and the retainer 4. It should, however, be clear that other types of 

attachment and retainer means could be used. For example, the ring-shaped 
member and the retainer could be threaded into each other, or some kind of 
compressible or expandable clamping means could be used, or a screw could 
be provided that secures the retainer to the base plate and locks the needle 
10 guide in a fixed orientation. 

According to a preferred embodiment of the present invention the part of the 
needle guide (3, 18) facing the defined puncturing entrance point is 
reinforced with reinforcement means having an essentially tubular shape. 

15 The reinforcement means is not shown in the figures. It is preferably an 
integral part of the needle guide. The reinforcement means serves two 
purposes. One is to strengthen the needle guide and the other is to make the 
needle guide visible on images obtained by e.g. X-ray or magnetic resonance 
techniques. If MRI is used the reinforcement means should preferably be 

20 made from a non-magnetic metal, e.g. non-magnetic stainless steel. 

In order to fully appreciate the special advantage of having a puncturing 
guide provided with a needle guide being movable around a point that 
coincides with the entrance point of a puncturing needle to be introduced 

25 into the body of a patient, an illustrative, non-limiting example of how such 
a puncturing guide may be used in conjunction with a laser will be described 
below. It should, however, be understood that a puncturing guide according 
to the present invention can be used in any medical guiding procedure 
known in the state of the art. Fig. 4 illustrates schematically a target site 10, 

30 such as an internal organ, embodied in surrounding tissue 1 1 under the 
skin 12 of a patient. The position of the target site 10 may have been 
determined by a CT scanner, which provides a doctor with image data from 
which the depth of the target site, the suitable puncturing point through the 
skin 12 as well as the suitable entrance angle for a puncturing needle can be 

35 determined. In this specific example, a laser beam 13 from a laser 14 
indicates the entrance angle and the puncturing point at the skin 12. 
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Fig. 5 illustrates schematically the first step of an alignment operation in 
which the puncturing guide 1 is employed. In this first step, the center of the 
bore through the first semi-sphere on the base plate 2 is positioned so that 
5 the laser spot on the skin 12, which indicates the puncturing point, is in the 
center of the bore. The base plate 2 is secured in this position by means of 
the adhesive provided at the undersides of the flat legs 6. As an alternative, 
the base plate 2 could be attached to the patient's skin 12 by means of 
adhesive tape. 

10 

The second step of the alignment operation is schematically illustrated in 
Fig. 6. In the second step, the needle guide 3 is placed on the base plate 2, 
with the second segment 8 resting on the first segment 7, and the ring- 
shaped part of the retainer 4 is positioned in the ring-shaped member 5. The 
1 5 bayonet coupling between the base plate 2 and the retainer 4 is not yet 
tightened, so the second segment 8 can slide on the first segment 7. The 
needle guide 3 is not aligned with the laser beam 13, but it should be noted 
that the distal end of the needle guide 3 is positioned at the puncturing point 
indicated by the laser spot on the skin 12 of the patient. 

20 

Fig. 7 illustrates schematically the completion of the third step of the 
alignment operation, in which the second segment 8 of the needle guide 3 is 
slid on the first segment 7 such that the proximal end of the needle guide 3 
is positioned in the laser beam 13, i.e. a laser spot is visible in the center of 

25 the proximal end of the needle guide 3. When the needle guide 3 has been 
correctly positioned, the retainer 4 is tightened, which secures the needle 
guide 3 in position. Here the special advantage of the puncturing guide 1 is 
seen. Since the needle guide 3 may be moved around the center of the first 
semi-sphere, which is located at skin 12, the entrance position does not 

30 change during this angular positioning of the needle guide 3. Consequently, 
when the third step has been completed, the needle guide 3 is aligned with 
the laser beam 13, with the needle guide 3 pointing at the puncturing point 
indicated by the laser spot on the skin 12. 

35 The three steps described above have not involved any invasive operations 
and could actually be performed without any special medical training. For 
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the sake of completeness, two more operations are shown in Fig. 8 and Fig. 
9. In Fig. 8 is illustrated how a puncturing needle 15 is positioned inside the 
hollow needle guide 3, while Fig. 9 illustrates how the distal tip of the 
puncturing needle 15 is inserted into the target site 10, where a biopsy 
5 sample may be collected in a well known manner. 

The possibility to divide the angular adjustment of the puncturing needle 
and its positioning at the puncturing point into two separate, independent 
steps is clearly dependent on the special feature of the present puncturing 

10 guide, i.e. that the needle guide is movable around the center point of the 
first semi-sphere, which center point in use is located at the puncturing 
point. This feature can be achieved with other arrangements. Fig. 10 and 
Fig. 1 1 illustrate a second embodiment of a puncturing guide 16 in a first 
and second orientation, respectively. The puncturing guide 16 comprises 

15 basically a flat base plate 17, a tubular needle guide 18, a ring-shaped 

retainer 19, a first segment 20 of a first semi-sphere, and a second segment 
21 of a second semi- sphere. 

The segments have the shapes of two semi-circular equally sized bows 

20 pivo tally attached to the base plate 17 at positions separated by 90°, and 

that a slit is provided in each bow, wherein the needle guide 18 is adapted to 
be arranged in the slits at the intersection point of the bows wherein the 
needle guide 3, 18 is movable around a point that coincides with the defined 
puncturing entrance point. 

25 The distal end of the needle guide 18 is inserted in a bore in the center of the 
base plate 17. The inside of the ring-shaped retainer 19 is threaded and fits 
on a corresponding thread on the upper part of the needle guide 18. Before 
the retainer 19 is tightened, the needle guide 18 can slide inside the slits in 
the first and second segments 20, 21, with the distal tip of the needle guide 

30 being in contact, or almost in contact, with an object, such as the skin of a 
patient, beneath the base plate 17. As for the first embodiment described 
above, the center of the first semi-sphere constitutes the rotational center of 
the needle guide 18, which means that a puncturing needle inserted into the 
needle guide 18 can be positioned in different angular orientations without 

35 changing the entrance point through a patient's skin for the distal tip of this 
puncturing needle. 
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In Fig. 11, the reference numerals 22, 23 refer to two bow-shaped members 
between which the slit in the first segment 20 is provided (and the reference 
numerals 24, 25 refer to corresponding members of the second segment 21). 
The members 22, 23 (and the members 24, 25) can be detachable attached 
to each other by means of, for example, screws 26, so that the first and 
second segments 20, 21 can be removed from the puncturing guide 16. For 
some applications this feature may be advantageous if a doctor, in a final 
stage of the insertion procedure, wants to manipulate a puncturing needle 
without any assistance from a puncturing guide. 

Although the present invention has been described with reference to specific 
embodiments, also shown in the appended drawings, it will be apparent for 
those skilled in the art that many variations and modifications can be done 
within the scope of the invention as described in the specification and 
defined with reference to the following claims. 
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Claims 

1. Puncturing guide (1, 16) for guiding a puncturing needle into a target 
site within a patient's body, comprising a base plate (2, 17) adapted to be 
5 positioned on a patient's body at a defined puncturing entrance point, a 

needle guide (3, 18) adapted to guide the puncturing needle during insertion, 
and a retainer (4, 19) for securing the needle guide (3, 18) in a fixed position 
relative the base plate (2, 17), wherein the base plate (2, 17) is provided with 
a first section (7, 20) being in slidable contact with a second section (8, 21) 
10 which is attached to the needle guide (3, 18), characterized in that said first 
and second sections cooperate in such a way that the needle guide (3, 18) is 
movable around a point that coincides with the defined puncturing entrance 
point. 

15 2. Puncturing guide (1) according to claim 1, characterized in that that 
the first segment (7, 20) essentially has the shape of a first semi- sphere, 
having a center in the same level as the underside of the base plate (2, 17), 
wherein said center coincides with the point that coincides with the defined 
puncturing entrance point, and that the second segment (8, 21) essentially 

20 has the shape of a second semi-sphere having a center that coincides with 
the center of said first semi-sphere. 

3. Puncturing guide (1) according to claim 2, characterized in that the 
base plate (2) is provided with a central ring-shaped member (5), in the 
25 center of which the first segment (7) is provided, and that the second 

segment (8) is provided on the shaft of the needle guide (3), wherein the first 
segment (7) has a bore extending through the semi-sphere of the first 
segment and the base plate (2). 

30 4. Puncturing guide (1) according to claim 3, characterized in that the 
retainer (4) is adapted to be positioned over the second segment (8) and has 
a through-going opening, said opening has an upper part where the opening 
is narrowed downwards to a size less than the width of the second segment 
(8) in a plane perpendicular to the main axis of the needle guide (3), and a 

35 lower ring-shaped part, which is provided with attachment means that 
corresponds to corresponding attachment means on the ring-shaped 
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member (5) on the base plate for securing the needle guide (3) to the base 
plate (2). 

5. Puncturing guide (1) according to claim 4, characterized in that the 
5 inside of the lower ring-shaped part of the retainer (4) having a shape that 

corresponds to the shape of the second segment (8). 

6. Puncturing guide (1) according to claim 5, characterized in that the 
shape of the inside of the lower ring-shaped part of the retainer (4) is 

10 chamfered, with the chamfering corresponding to the shape of the second 
segment (8). 

7. Puncturing guide (1) according to any of claim 4-6, characterized in 
that the outside of the upper part of the retainer (4) is enlarged to provide a 

15 grip for a user. 

8. Puncturing guide (1) according to claim 1, characterized in that the 
base plate (2) is provided with a number of flat legs (6) for attachment to the 
patient's skin. 

20 

9. Puncturing guide (1) according to claim 8, characterized in that the 
undersides of said flat legs are provided with a suitable adhesive for 
attachment to the patient's skin. 

25 10. Puncturing guide (1) according to any of claims 4-9, characterized in 
that the outside of lower ring-shaped part of the retainer (4) is provided with 
projections (9) that fit into grooves inside the ring-shaped member (5), 
thereby providing a bayonet coupling between the base plate (2) and the 
needle guide (3). 

30 

11. Puncturing guide (1) according to any of claims 4-10, characterized in 
that the part of the needle guide (3, 18) facing the defined puncturing 
entrance point is reinforced with reinforcement means having an essentially 
tubular shape. 

35 

12. Puncturing guide (1) according to claim 11, characterized in that said 
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reinforcement means is an integral part of the needle guide. 

13. Puncturing guide (1) according to claims 1 1 or 12, characterized in 
that said reinforcement means is made from a material, e.g. a metal, that 

5 makes it visible on X-ray images 

14. Puncturing guide (1) according to claim 13, characterized in that said 
reinforcement means is made from a material, e.g. non-magnetic stainless 
steel, that makes it compatible to magnetic resonance imaging. 

10 

15. Puncturing guide (16) according to claim 1, characterized in that the 
first segment (20) and the second segment (21) have the shapes of two semi- 
circular equally sized bows pivo tally attached to the base plate (17) at 
positions separated by 90°, and that a slit is provided in each bow, wherein 

15 the needle guide (18) is adapted to be arranged in the slits at the intersection 
point of the bows wherein the needle guide (3, 18) is movable around a point 
that coincides with the defined puncturing entrance point. 

16. Puncturing guide (16) according to claim 15, characterized in that the 
20 inside of the retainer (19) is threaded and fits on a corresponding thread on 

the outside of the needle guide (18), so that the needle guide (18) can be 
fixedly secured in a position by tightening the retainer (19) on the needle 
guide (18), with the first and second segments (20, 21) being positioned 
therebetween. 

25 

17. Method for positioning a puncturing guide (1, 16) according to any of 
claims 1-16, at a puncturing entrance point on a patient's skin, 
characterized in that said method comprises the steps of: 

(a) positioning the base plate (2, 17) on the patient's skin so that the 
30 puncturing entrance point may be reached via a hole in the base 

plate; 

(b) placing the needle guide (3, 18) on the base plate (2, 17) so that the 
second segment (8, 21) can slide on the first segment (7, 20), with 
the distal end of the needle guide (3, 18) being in contact with the 

35 entrance point through the hole in the base plate (2, 17); 
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(c) moving the needle guide (3, 18) to a position such that a target site 
within the patient's may be reached, and 

(d) securing the needle guide (3, 18) to the base plate (2, 17) by means 
of the retainer (4, 19). 

18. Method according to claim 17, characterized in that said positioning of 
the puncturing guide is performed by using a laser beam (13) that indicates 
the puncturing entrance point on the patient's skin as well as indicating the 
entrance angle through the entrance point, that the base plate (2, 17) is 
positioned on the patient's skin so that the laser beam indication falls in the 
hole of the base plate, and that the needle guide (3, 18) is moved such that 
the laser beam is located on the proximal end of the needle guide (3, 18). 
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Fig. 5 
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Fig. 8 
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Fig. 9 
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